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(54) [Title of the Invention] 

Reformulating Agent for Boiled Rice and Boiled Rice Products 
using the Reformulating Agent 
[Claims] 
[Claim 1] 

A boiled rice reformulating agent is characterized by the 
fact that into 1 weight part of trehalose, 0.05-0.5 weight parts 
of malt sugar are mixed. 
[Claim 2] 

Boiled rice products are characterized by the fact that 
these contain the reformulating agent as described in Claim 1. 
[Claim 3] 

In the boiled rice products as described in Claim 2, the 
content of the mixture of 0.05-0.5 weight parts of malt sugar and 
1 part of trehalose in a raw rice material is 0.1-50 weight% . 
[Claim 4] 

The boiled rice products are characterized by the fact that 
these are stored at room temperature, in a chilled state, or by 
freezing them after adding the boiled rice reformulating agent, 
which is a mixture of trehalose and malt sugar. 
[Detailed Explanation of the Invention] 
[0001] [Industrial Use of the Invention] 

This invention pertains to a boiled rice reformulating agent 
and boiled rice products using the boiled rice reformulating 
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agent . 

[0002] [Prior Arts] 

Boiled rice or boiled rice products are categorized as 
staple foods that the Japanese consume and the most important 
calorie source. The boiled rice, which is heated in water to be 
gelatinized and swollen with water, is eaten. However, starch, 
protein and lipids contained in the rice are denatured or are 
degenerated as water boils off, etc., reducing the taste and feel 
and ease of removal from the coolcer immediately after production. 
The product value (taste, feel and flavor, etc.) and worlc 
efficiency are therefore reduced. Hence, there are problems of 
reduced work efficiency when cooked, etc. and difficulties in 
storing for a long period of time, mass production, and long 
distance distribution. 
[0003] 

Many attempts have been made to solve these problems through 
measures or methods to prevent or delay deterioration/aging in 
order to improve workability during cooking. Attempts were made 
to find effects using the respective characteristics of, for 
example, a method in which a monosaccharide or oligosaccharide 
such as grape sugar, saccharated alcohol group or 
oligosaccharide, etc., is added together with a starch group or 
organic acid group, etc.; a method in which dextrin, 
polysaccharide, agar, and a thickener-stabilizer, etc., are used; 
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and a method using a substance such as an enzyme, a fatty acid 
ester or a surface active agent, etc. None has provided 
sufficient reformulating effects of taste and feel or work 
efficiency. In addition, a method using trehalose is effective 
to counter the deterioration/aging of boiled rice products. 
However, no method to provide sufficient work efficiency was 
found. Hence, a material which has excellent reformulating 
effects to improve the taste and feel or a method which 
efficiently produces the reformulating effects was demanded. 
[0004] [Problems That the Invention Solves] 

This invention aims to provide a reformulating agent for 
boiled rice and boiled rice products using the reformulating 
agent, which does not reduce the quality of the products during 
storage, provides balanced taste and feel (hardness and 
glutinousness) of the freshly cooked rice, and makes the removal 
of the cooked rice from the cooker easy, improving work 
efficiency. 

[0005] [Means to Solve the Problems] 

The inventors, as a result of diligent studies to achieve 
the above purpose, found that by adding a mixture of trehalose 
and malt sugar to the soaking water used to boil rice, the 
product quality (taste, feel and flavor) during storage of the 
boiled rice products can be more effectively improved than by 
using the existing methods, and achieved this invention. 
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[0006] 

That is, the invention's reformulating agent of taste and 
feel of the boiled rice products is characterized by the fact 
that it contains a mixture of trehalose and malt sugar. In 
addition, this invention's method of manufacturing boiled rice 
products is characterized by the fact that raw rice is cooked 
after adding the mixture of trehalose and malt sugar while 
soaking the raw rice in water. 
[0007] 

This invention is explained below. 
[0008] 

The mixing ratio of trehalose to malt sugar in this 
invention varies depending on the boiled rice products. A 
mixture of trehalose and malt sugar at a ratio of 1 weight part 
to 0.05-0,5 weight parts is preferred. When the mixing ratio of 
malt sugar is less than 0.1 weight parts, the effects are not 
produced. A ratio exceeding 0.5 weight parts is not preferred 
since the taste, feel and ease of removal from the cooker are 
worsened. 0.1-50 weight%, or more preferably 3-15 weight% of 
this mixture to the raw rice is preferred. When the quantity to 
be added is less than 0.1 weight%, the effects of this invention 
are not produced. A quantity exceeding 50 weight% is not 
preferred since the taste, feel, flavor and ease of removal from 
the cooker are worsened. 
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[0009] 

The method of adding the mixture of trehalose and malt sugar 
is not particularly limited; a method in which it is directly 
added to the soaking water and a method in which it is directly 
mixed in with the rice, etc. are cited. The rice to which the 
mixture of trehalose and malt sugar is added is cooked and 
processed according to a traditional method and stored at room 
temperature, in a chilled state or by freezing it. 
[0010] 

The distribution modes of the reformulating agent and boiled 
rice products using the reformulating agent of this invention 
include CD a mode to distribute a mixture of trehalose and malt 
sugar as a reformulating agent or by combining it with another 
substance with reformulating effects (in this case, the form of 
the reformulating agent such as powder, granule, liquid, solid or 
other is not particularly limited) ; ® a mode to distribute raw 
rice such as rinsed rice to which the mixture of trehalose and 
malt sugar is added, and (D a distribution mode of the cooked 
rice to which trehalose and malt sugar are added. 
[0011] 

As the preferred mixture of this invention, it is preferred 
to combine a mixture of trehalose and malt sugar, but depending 
on the situation, by combining a starch group, saccharide 
alcohol, and a seasoning, the taste and feel of the boiled rice 
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products and the ease of removal from the cooker can be improved. 
[0012] 

The mixture of trehalose and malt sugar used in this 
invention can be applied to a variety of boUed rice products 
since its sweetness level is low. For example, products stored 
at room temperature, in a chilled state or frozen, such as bento 

(boxed lunch), sushi meshi (vinegared rice), onigiri (rice 
balls), kamameshi (flavored rice cooked in a pot), chirashizushi 

(decorated vinegared rice), donburimono (rice dish served in a 

large bowl), chahan (fried rice), curried rice and pilaf, etc. 

can be cited. 

[0013] 

According to this invention, by adding the mixture of 
trehalose and malt sugar, the denaturation of starch and the 
deterioration in the taste and feel due to loss of water while 
the boiled rice products are stored can be effectively controlled 
and the ease of removal from the cooker can be improved. This is 
considered to be due to the fact that the mixture of trehalose 
and malt sugar stabilizes the moisture-retaining action of the 
cooked rice and firms the cell membrane structure of the rice 
while stored, forming firm rice grains. 
[0014] 

in addition, the sweetness level of the mixture of trehalose 
and malt sugar is lower in comparison with that of glucose or 
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fructose, etc.; hence, even if it is added to boiled rice, it 
does not make the boiled rice excessively sweet, enabling the 
boiled rice products to keep their flavor well. 
[0015] [Examples] 

This invention is further explained referring to the 

examples . 

[0016] [Example 1] 

l,000g of rice was rinsed with water and the water was 
drained. Then, water in a quantity of 1.2-1.4 times the rice was 
added to soak the rice. To this soaking water, a mixture of 
trehalose and a disaccharide such as fructose was added and 
dissolved (5 weight% of the rice); after soaking for one hour, 
the rice was cooked in a rice cooker. The steamed rice thus 
obtained was put into a ball and covered with a wrapping film to 
be quickly cooled to 30°C in a vacuum cooler. This was then left 
for 5 hours at room temperature. Another quantity of vacuum- 
cooled rice was left in a refrigerator set at B-S^'C for 24 hours. 
The rice was heated in a microwave oven for eating. These, after 
being stored as mentioned above, were compared with rice without 
additives by the organoleptic test. The results are as shown in 
Table 1. In the table, symbols o, a and x respectively represent 
good, average and poor. 
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[0018] 

The results shown in Table 1 provided the evaluation results 
that the taste and feel (hardness and glutinousness ) of the 
boiled rice products to which the mixture of trehalose and malt 
sugar had been added, even after they had been stored at 30°C and 
in a chilled state, were good, and they were easily removed from 
the cooker. 
[0019] [Example 2] 

The quantity of the mixture of trehalose with malt sugar to 
be added was set in the manner as described in Example 1; this 
was compared with the one without additives (trehalose only). 
The results are as shown in Table 2. In the table, symbols o and 
A respectively represent good and average. 
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[0021] 

From the results shown in Table 2, 0.05-50 weight% of the 
malt sugar to 1 weight part of trehalose is preferred for a range 
of the quantities of the mixture of trehalose and malt sugar to 
be added to keep the taste and feel (hardness/glutinousness ) well 
balanced, even after they were stored at 30^C and in a chilled 
state and to ensure ease of removal from the cooker. A more 
preferred range of the mixing ratio is 0.05-20 weight% . 

[0022] [Example 3] 

The mixture of 0.2 weight parts of malt sugar to 1 weight 
part of trehalose was compared with the one with no additives in 
the manner described in Example 1. The results are as shown in 
Table 3. In the table, symbols o, a, and x respectively 
represent good, average and poor. 
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[0024] 

From the results shown in Table 3, the quantity to be added 
is preferred to be 0.1-50 weight%, or more preferably 3-15 
weight% of the raw rice. When the quantity to be added is less 
than 0.1 weight%, the effects are not produced; a quantity 
exceeding 50 weight% is not preferred since the taste, feel and 
ease of removal from the cooker are worsened. 
[0025] [Example 4] 

The mixture of 1 weight part of trehalose and 0.2 weight 
parts of malt sugar, an enzyme formulation agent, and a fat 
compounding agent which have been reported as improving agents 
were compared with the one without additives in the manner 
described in Example 1. The results are as shown in Tables 4 and 
5. In the tables, symbols o, a and x respectively represent 
good, average and poor. [0026] 
[Table 4] 
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[0027] [Table 5] 



Additives 


After being stored in a chilled si 
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removal 
from 
the 

^ \^ j\. ^ X 


None added 




X 


X 




X 


Mixture of 
trehalose and 
malt sugar 


5% 


o 


o 






Enzyine 

formulation 

agent 
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[0028] 

From Tables 4 and 5 , the boiled rice products to which the 
mixture of 1 weight part of trehalose and 0.2 weight parts of 
malt sugar were added are well balanced in taste and feel 

(hardness, glutinousness) and were easily removed from the 
cooker, even after being stored in comparison to the enzyme 

formulation agent, the fat compounding agent, and the one with no 
additives . 

[0029] [Example 5] 

In the manner described in Example 1, the rice cooked after 

adding the mixture prepared by adding 0.2 weight parts of malt 

sugar to 1 weight part of trehalose was wrapped; the respective 
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wrapped rice was left for 24 hours at room temperature, in a 
chilled state (3-5°C) , and in a freezer (-20°C). These were 
warmed for eating using a microwave oven and compared with the 
one with no additives by the organoleptic test. The results are 
as shown in Table 6. In the table, symbols c, a and x 
respectively represent good, average and poor. 
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[0031] 

From the results shown in Table 6, the boiled rice products 
to which the mixture of trehalose and malt sugar are added were 
determined to be well balanced in taste and feel (hardness, 
glutinousness) even after being stored at room temperature, in a 
chilled state, and by freezing, and they were easily removed from 
the cooker. 

[0032] [Effects of the Invention] 

As explained above, according to this invention, the mixture 
of trehalose and malt sugar can be a reformulating agent for 
boiled rice. In addition, by adding this reformulating agent, 
the product quality of the boiled rice products during storage is 
improved, enabling the reproduction of the taste, feel (hardness, 
glutinousness) and flavor of freshly cooked rice. In addition, 
it makes removal from the cooker easy, improving the work 
efficiency. Hence, the mixture of trehalose and malt sugar is 
extremely effective in the food processing of various boiled rice 
products . 
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